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CHAPTER I
SCOPS OK THE CONSERVATION PR03LEi4 IN MONTANA
I  g iv e  my p le d g e  ne an  American t o  sa v e  and f a i t h ­
f u l l y  t o  d e fe n d  from w a s te  t h e  n a t u r a l  r e s o u r c e s  o f  ray 
country*'— i t s  s o i l  and m i n e r a l s ,  i t s  f o r e s t s ,  w a te r s  and 
w i l d l i f e .
C o n s e rv a t io n  P led g e
C o n s e r v a t io n  o f  n a t u r a l  r e s o u r c e s  i s  n o t  a new i d e a .  
Most o f  M ontana’ s c i t i z e n s  c a n  h a r d ly  remember a t im e  when 
t h e r e  w ere  no r e s t r i c t i o n s  on t h e  u se  o f  o u r  t im b e r  r e s o u r c e s  
o r  when h u n t i n g  and f i s h i n g  w ere  u n r e g u l a t e d .  The S o i l  Con­
s e r v a t i o n  S e r v i c e ,  t h e  W ater  R e so u rc e s  B o a rd , t h e  P i s h  and 
Game Com m ission, and  many o t h e r  a g e n c ie s  o f  t h e  governm en t 
p e r t a i n i n g  t o  c o n s e r v a t io n  h av e  been i n  e x i s t e n c e  f o r  many 
y e a r s .
But w hat o f  c o n s e r v a t io n  e d u c a t io n ?  Not u n t i l  1916 
was any r e a l  a c t i o n  t a k e n  t o  p r e s e n t  c o n s e r v a t io n  t o  Mon­
t a n a ’ s s c h o o l  c h i l d r e n .  In  t h a t  y e a r  a  co m ia ittee  r e p r e s e n ­
t i n g  s i x  u n i t s  o f  t h e  U n i v e r s i t y  o f  M ontana , a t  t h e  r e q u e s t  
o f  M iss E l i z a b e t h  I r e l a n d  ( th e n  S t a t e  S u p e r in te n d e n t  o f  Pub­
l i c  I n s t r u c t i o n ) , drew  up a  c o u r s e  o u t l i n e  t o  be p r e s e n t e d  
t o  M ontana’ s  t e a c h e r - t r a i n i n g  i n s t i t u t i o n s * ^
The c o u r s e  i s  d e s ig n e d  l a r g e l y  f o r  t e a c h e r s  i n  t h e  
e le m e n ta ry  and se c o n d a ry  s c h o o ls  o f  M ontana. An i n ­
c r e a s i n g  a w a re n e ss  o f  t h e  need f o r  t h e  c o n s e r v a t io n  o f  
b o th  n a t u r a l  and human r e s o u r c e s  i s  e v i d e n t  o v e r  t h e  
n a t i o n ,  and t h e  irr.portance  o f  th e  e d u c a t i o n a l  sy s tem  in  
p r o v id in g  th e  i n f o r m a t i o n a l  background  f o r  t h i s  movement
J .  W. S e v e r y , ^^Conservation o f  N a tu r a l  and Human Re­
s o u r c e s  i n  M o n tan a ,"  Montana E d u c a t io n . 2 6 :1 7  (H e le n a ,  
M ontana) A p r i l ,  1950 .
. 2 .
can  h a r d ly  be  overem p h ac lsed *  The aim i r  t o  ^ Iv e  t h e  
Montana t e a c h e r  an  o v e rv ie w  o f  t h e  m a jo r  f i e l d s  and p ro b ­
lem s In  t h e  c o n s e r v a t io n  movement which can  be u sed  i n  
i^any r e l a t e d  f i e l d s  i n  t h e  c la ss ro o sa  i n  a l l  g r a d e r #2
S in c e  t h e  im p le m e n ta t io n  o f  t h i s  t e a c h e r - t r a i n i n g  
c o u r s e I  much h a s  been  done on th e  p a r t  o f  o u r  t e ^ c h e r - t r a i n i n g  
i n e t i t u t l o n e  and  t h e  S t a t e  D epartm en t o f  P u b l ic  I n s t r u c t i o n  
t o  p rom ote  c o n s e r v a t io n  t e a c h i n g .  One o f  t h e  more s u c c e s s ­
f u l  p rogram s d e v e lo p e d ,  i n  a d d i t i o n  t o  r e g u l a r  c o n s e r v a t io n  
c o u r s e s  a t  a l l  M ontana t e a c h e r - t r a i n i n g  i n s t i t u t i o n s ,  i s  t h e  
c o n s e r v a t i o n  w orkshop c o n d u c te d  by Montana S t a t e  U n i v e r s i t y ,  
N o r th e rn  Montana C o l l e g e ,  E a s t e r n  Montana C o l le g e  o f  E d u c a t io n ,  
end in  p a s t  y e a r s  by Montana S t a t e  C o l l e g e .
The w orkshop Id e a  r e c e iv e d  i t s  g r e a t e s t  im p e tu s  from  
t h e  C o n s e r v a t io n  E d u c a t io n  C o n fe re n c e  h e ld  A ugust 11 and 1 2 ,  
1 9 4 9 , a t  M ontana S t a t e  U n i v e r s i t y .  T h is  c o n f e r e n c e  was epon-^ 
s o r e d  j o i n t l y  by t h e  Montana C o n s e rv a t io n  C o u n c i l  and Montana 
S t a t e  U n i v e r s i t y .  I t  r e s u l t e d  i n  t h e  o f f e r i n g  o f  t h e  c o n s e r ­
v a t i o n  w orkshop t h e  f o l lo w in g  sumniCr and  s u b s e q u e n t  summers 
a t  Montane S t a t e  U n l v e r c i t y . ^  The s o i l  c o n s e r v a t i o n  d i s t r i c t s  
o f  t h o  s t a t e  have  c o o p e ra te d  in  making i t  p o s s i b l e  f o r  t e a c h e r s  
t o  p a r t i c i p a t e  i n  t h e s e  w orkshops by p r o v id in g  s c h o l a r s h i p a  
t o  h e lp  pay  t h e  c o s t  o f  t h e  c o u r s e .
From t h e  fo re ^ ro ln g  in f o r m a t io n  i t  would seem t h a t  a 
good program  o f  c o n s e r v a t io n  t e a c h i n g  th r o u g h o u t  t h e  s t a t e
^M ontana, G r e a t e r  U n i v e r s i t y  o f ,  C o n s e r v a t io n  o f  K o tu rn l  
and Human x e f o u rc c s  in  y .on tnne , (Khtco.^^raphed. H elena • h on ten u t
i 5 r ô T 7 i ^ r ^ î 3 7 2 n:---------------------------------
^Roaa V l l l l a r s ,  " H is to r y  o f  t h e  Montana C o n s o rv a t io n  
W orkshops,*’ P .e ro r t  o f  th e  1951 C o n so rv :- t lc n  W orkshop. (Montana 
S t a t e  U n i v e r s i t y ,  ; iT ssou l 'a , f \u^ust^  1951),
- 3 -
would be se c u re d *  However, Truman C# A ndereon , i n  an a r t i c l e  
a p p e a r in '»  in  t h e  A p r i l ,  1950 , i s s u e  o f  Isontana E d u c a t io n ,  
l i s t e d -  t h e s e  o b s t a c l e s  t o  e f f e c t i v e  t e a c h i n g  o f  c o n s e r v a t io n  
s t i l l  t o  be overcom e:
1# I n e r t i a  o r  l a c k  o f  a p p r e c i a t i o n  by th e  p u b l i c  o f  
o u r  c o n s e r v a t io n  problem s*
2 ,  Lack o f  ag ree m en t by e d u c a t i o n a l  l e a d e r s  on p o l i ­
c i e s  and m ethods o f  t e a c h i n g  c o n s e rv a t io n *
3 , In a d e q u a te  f a c i l i t i e s  ( i n c l u d i n g  t e a c h e r  t r a i n i n g )  
f o r  e f f e c t i v e  t e a c h i n g  o f  c o n s e r v a t i o n . 4
_5ome o f  t h e  o b s t a c l e s  l i s t e d  by Mr. A nderson have  
been  overcom e s i n c e  t h e  a r t i c l e  was p u b l i s h e d .  The M ontana 
C o n s e rv a t io n  C o u n c i l  h as  t a k e n  a c t i v e  l e a d e r s h i p  i n  t h i s  
r e s p e c t ,  and i t  was l a r g e l y  th ro u g h  t h e i r  e f f o r t s  t h a t  t h e  
f o l lo w in g  law  was e n a c te d  by t h e  1951 Montana l e g l s l e t u r e : ^
On and a f t e r  S ep te m b er ,  1951» ® c o n t in u in g  program  o f  
c o n s e r v a t i o n  e d u c a t io n  s h a l l  be tau^=:;ht i n  th e  p u b l i c  e l e ­
m e n ta ry  and se c o n d a ry  s c h o o ls  o f  t h e  s t a t e .  The e x t e n t  ^  
o f  such  a p ro g ra m , and  i t s  a p p l i c a t i o n ,  s h a l l  be d e t e r ­
m ined by t h e  s t a t e  b o a rd  o f  e d u c a t io n  in  c o o p e r a t io n  w i th  
t h e  s t a t e  s u p e r i n t e n d e n t  o f  p u b l i c  i n s t r u c t i o n ,  and s h a l l  
i n c lu d e  e w id e s p re a d  u n d e r s ta n d in g  o f  c o n s e r v a t io n  a s  t o  
f a c t s ,  p r i n c i p l e s ,  and a t t i t u d e s .
To su p p lem en t t h i s  b ro a d  c o n s e r v a t io n  program  i n  t h e  
e le m e n ta ry  end s e c o n d a ry  s c h o o ls  o f  t h e  s t a t e , t h e  s e p a ­
r a t e  u n i t s  o f  t h e  g r e a t e r  u n i v e r s i t y  o f  Montana s h a l l  make 
a v a i l a b l e  t o  a l l  s t u d e n t s  i n  t e a c h e r  p r e p a r a t o r y  c o u r s e s  
b a s i c  i n s t r u c t i o n  i n  c o n s e r v a t io n  e d u c a t i o n ;  and t h e  
Montana s t a t e  c o l l e g e  a t  Bozeman and  th e  Montana s t a t e  
u n i v e r s i t y  a t  M is so u la  s h a l l  in c lu d e  i n s t r u c t i o n  i n  c o n s e r ­
v a t i o n  in  t h e i r  community o r  p u b l i c  s e r v i c e  p ro g ra m s .
The s t a t e  b o a rd  o f  e d u c a t io n  s h a l l  d e te r m in e  t h e  ty p e  
o f  c o n s e r v a t io n  e d u c a t io n  t o  be t a u g h t  i n  t h e  p u b l i c  
s c h o o ls  o f  t h e  s t a t e  and  s h a l l  a l s o  d e te rm in e  t h e  ty p e  
o f  s e r v i c e  i n  t h i s  g e n e r a l  c o n s e r v a t io n  program  t o  bo
Truman C. Anderson, ’’Legacy o f  A cres ,"  Montana Edu­
c a t i o n . 26:15  (H elena , M ontana), A p r i l ,  1950#
^ W illiam s, o £ , c i t . . p . 6 .
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o t  t h e  g r e a t e r  u n l v e r r l t y  o f  Montana ; p ro v id e d  t h a t  
con .« ,ervation  e d u c a t io n  o h a l l  n o t  be ta u r ,h t  a s  a s p e c i f i c  
s u b j e c t  In  t h e  e l e n c n t a r y  and se c o n d a ry  s c h o o ls  b u t  
r a t h e r  s h a l l  be t ^ u ^ h t  a s  o p a r t  o f  a n d ^ i n t c i : r a t e d  w ith  
a l l  o t h e r  r e l a t e d  s u b j e c t »  and c o u r s e s .
T h is  law  p r o v id e s  t h e  b e s i c  f o r  an  a d e q u a te  c o n s e r ­
v a t i o n  e d u c a t io n  program  In  M ontana. Kot t h a t  th o  law  i t s o l f  
w i l l  im prove i n s t r u c t i o n ,  b u t  can  be th o  f o c a l  p o i n t  f o r  
f u r t h e r  s tu d y  and  a c t i o n .  The law  sh o u ld  have  th e  e f f e c t ,  on 
e d u c a to r s  a t  a l l  l e v e l s ,  o f  s t i m u l a t i n g  an  in c r e a s e d  I n t o r e e t  
i n  c o n s e r v a t io n  and sh o u ld  h e l p  t o  make c o n s e r v a t i o n  e d u c a ­
t i o n  more u n ifo rm  and  c o n s i s t e n t .  The q u e s t io n  s t i l l  r e c m in a ,  
h o w ev e r , a s  t o  how e f f e c t iv v t  e  p rogram  o f  c o n s e r v a t io n  ed u ­
c a t i o n  i s  b e in g  c a r r i e d  o u t  i n  t h e  p u b l i c  s e c o n d a ry  s c h o o l s  
o f  M ontana.
Two exam ples  o f  s p e c i f i c  work in  t h e  f i e l d  o f  i n t e ­
g r a t i o n  o f  c o n s e r v a t i o n  w i th  s c h o o l  s u b j e c t s  a r e  w o r th  n o t i n g .  
One i s  t h e  s c h o o l  f o r c e t  p r o j e c t  b e in g  c a r r i e d  o u t  a t  P l a i n s ,  
M ontana , u n d e r  t h e  d i r e c t i o n  o f  Mr. Emerson R ic h a rd s o n ,  &
P l a i n s  t e a c h e r .  H ere e l l  c h i l d r e n  i n  t h e  P l a i n s  S c h o o ls  a r e  
g iv e n  t h e  o p p o r t u n i t y  t o  p r a c t i c e  c o n s e r v a t io n  on t h e i r  own 
p l o t  o f  f o r t y - s e v e n  s c r e e  o f  c u t - o v e r  la n d  deeded  t o  t h e  
s c h o o l  by t h e  Anaconda C opper M in ing  Company* T h e i r  a c t i v i t i e s  
c o n s i s t  o f  th lrm in ^ :  and p r u n in g ,  p l a n t i n g  new t r e e s ,  e x p e r i ­
m e n tin g  w i th  ra n g e  g r a s s e s ,  and u s in g  t o o l » ,  and e x p e r i e n c e
^Mont;.na S e s s io n  l a v e . 1 9 5 1 . ( H e le n a , Mont Ana ; S t  A t e  
P u b l i s h in g  Company ) /  C h a p te r  l o t  pp# 2 1 1 -2 1 2 .
In  wood u t i l i z a t i o n * ^
A n o th e r  exanplei l a  t h e  h andbook p r e p a r e d  by t h e  sem i­
n a r  c l a a a  i n  c o n s o r y a t lo n  e d u c a t io n  d u r in g  t h e  w orkshop o f  
1952 e n t i t l e d  ”S ug ;:ea t«d  C o r r o l a t i o n  o f  J u n i o r  S c h o o l
S u b je c t  a t o  I n s u r e  t h e  Teachin^^ o f  V/ise Use o f  o u r  î i a t u r ' i l  
R e s o u rc e s ’̂ * Tr.o above handbook c o n t a i n s  a n  o u t l i n e  o f  t h e  
b a s i c  c o n c e p ts  o f  c o n s o r v a t i o n ,  s u g g o s t e i  a c t i v i t i e s ,  p r o j e c t s  
and f i e l d  t r i p s *  I t  a l s o  I n c lu d e s  a  t o a c n e r ^ a  b ib l i o g r a p h y
o f  b a s i c  c o n s e r v a t i o n  r e f e r e n c e s ,  an  in d e x  o f  t e a c h i n g  a I d a ,
âand a  l i s t  o f  f r e e  c i a t o r i a l s *
A lthough  b o th  o f  t h e  above  exam ples  i n d i c a t e  p ro fè res  a 
to w a rd  an  e f f e c t i v e  p la n n e d  p rog ram  o f  c o n s e r v a t i o n  e d u c a t i o n ,  
su ch  a q u a l i t y  o f  t e a c h i n g  m ust bo c o n s id e r e d  t h o  e x c e p t i o n  
r a t h e r  th a n  t h e  r u l e *  However, i t  i o  n o t  w i t h i n  t h o  s c o p e  
o f  t h i s  p a p e r  t o  a t t e r ^ p t  t o  m easu re  e i t h e r  t h e  q u a n t i t y  o r  
q u a l i t y  o f  t h e  c o n s e r v a t i o n  t e a c h i n g  b e in g  done I n  Montana*
A s tu d y  o f  t h i s  n a t u r e  was made d u r in g  t h e  s c h o o l  y e a r  1 9 4 9 -  
1950  by Mr* D avid Thorn  o f  S h e lb y  S c h o o ls ,  S h e lb y ,  M ontina* 
Among o t h e r  t h i n g s ,  Mr* Thorn w anted  t o  l e a r n  th o  amount o f  
c o n s e r v a t io n  b e in g  t a u g h t  and t h e  m ethods  u se d  i n  Montana 
s e c o n d a ry  s c h o o ls *  Ha r e c e iv e d  r e s p o n s e s  from  Ô01 t e a c  e r a
7Emerson R ic h a rd s o n ,  *Thc P l a i n s  S c h o o l  F o r e s t , "
Ror>ort o f  t/'C 1952 Corisorvat ' on IVorkshop. (Mxmtana S t a t e  
Univers i  U/T'TQ i>2 ) .
ÛEmerson Richardson and Helen Duden, Sur;n e s te d  C orre ­
l a t i o n  o f  J'-nt o r  HI h School Sub.1 r.-ctr, t o  In s u m  ■;
01 Vv 1 se  U s o I ~  ûn.r h.Atur.;! Ko:K.urcos, TMimeo<%rar*he! r e i  o r t  o f  
TnQ^l952"%on i .ervat i  on" orîca no p' I n a r , Mis sou l a , A u g u s t ,
1952) pp* 2 0 -2 1 .
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ropr u'critin^ 137 i3C loola# Tha m a jo r ity  o f  tho to a c h c r s  w io  
In d ic a te d  t  ncy wore te a c h ln  ; co iiu ervu tion  s t a t e d  t h a t  t  y
* v
didT 30 in c id e n t a l ly #  Only a m in o r ity  s a id  th a t  th e y  i n t o -  
^ratW  c o n so r v a t io n  a s  a plann< d part o f  t h o ir  co* rsea#^
Tho pro M en  Tacin'T t e a c a o r s  th e n ,  l 3  how t o  implement 
an o f f a c t i v o  pro{:;ran o f  planned c o n so r v a t io n  c d u c - t io n  r a th e r  
than  t o  a l lo w  **in c id e n t a l  t e a c h in g ” o f  c o n s e r v a t io n  t o  con­
t in u e #  I f  c o n se r v a t io n  i s  a s  im portant a s  wo b e l i e v e ,  then  
we cannot a l lo w  i t s  t e a c h in g  t o  be l e f t  t o  chance o r  th o  
haphazard methods o f  ”i i i c i d e n t a l ” treatm en t#  Kr# C h arles  
M a t t l l l  o f  th e  Helena S c h o o ls ,  H elena , Montana, touched  on 
t h i s  problem in  tho  d la e u s s lo n  o f  a w i t  In c o n se r v a t io n  t o  
b# in te g r a te d  w ith  s o c i a l  ctt  d ie s #  Hr# l a t t i l l  w r i t e s ,  ”At 
th o  p resen t  t im e  thtïrc l a  no adopted c o u r se  o f  s tu d y  and 
p r e s e n ta t io n  o f  t h i s  s u b j e c t ,  t u t  i t s  m a / i i f e s t a t lo n s  a r e  
n e v e r t h e le s s  so  much in  e v id e n c e  t h a t  i t  should  have more 
than  i n c i d e n t a l  trea tm en t# ”^^
The a l t e r n a t i v e  t o  in c id e n t a l  t e a c h in g  ( in  v iew  o f  
th e  l e g i e l i t l v e  a c t  which s t i p u l a t e s  th a t  c o n se r v a t io n  n o t  
bo ta u g h t  as a s e p a r a te  s u b j e c t )  i s  « planned program o f  
i n t e g r a t io n  o f  c o n se r v a t io n  in t o  each high s c h o o l  c o u rse  which  
le n d s  i t s e l f  e a s i l y  to  such in te g r a t io n #  The purpose o f  t h i s
9David T h o m , " h a t  i s  b e in g  Done About C o n s e r v a t io n  
TcachiriS?” / on t  ana h iuc^it lon .  2UtX0 (H elen a . -Montana) A p r i l .  
1950#
^ ^ C h a r lo s  M a t t i l l ,  o r e  Than I n c i d e n t a l  T e a c h in g ,” 
Montana due -1 1 o n . 2 6 :2 0  (H e le n a ,  Hiont m a )  A p r i l ,  1950#
- 7 -
p e p o r  lo  t o  m&ke su c h  a p la n  f o r  th e  I n t e ^ j r a t l o n  o f  c o n s e r -  
y a t l o n  w i th  a c o u r s e  i n  h i # i  s c h o o l  o h o m ie try *  T ea c h e r»  i n  
o t h e r  f i e l d s  mmy be  a b l e  t o  make u s e  '^of t h i s  p l^ n  a s  a / ;u ld e  
t o  in.ikin;’ t h e i r  own p le n a  and a d a p t in g  them t o  t h e i r  Io c ï  1 
i l t u a t lo D S *
K o th ln g  c o u ld  be found In  t h e  l i t e r a t u r e  w hich  would 
i n d i c a t e  t h a t  a  p l a n  su c h  a s  t h e  one p ro p o s e d  h as  been  p r e ­
v i o u s l y  p u b l is h e d *  ^!any a r t i c l e s  w ere found  w hich  d e p lo r e d  
t h e  l a c k  o f  su ch  s p e c i f i c  p la n s*  i n d i c a t i n g  t h a t  a n  e f f o r t  
o f  t h i s  s o r t  sh o u ld  be  t h e  n e x t  s t e p  to w a rd  e f f i c i e n t  and  
c o n s i s t e n t  c o n s e r v a t i o n  t e a c h i n g  i n  o u r  s e c o n d a ry  s c h o o l s .  
The p la n  o u t l i n e d  h e r e  i s  u n iq u e  a l s o  from  th e  s t a n d p o i n t  
t h a t  i t  i d e n t i f i e s  c o n s e r v a t i o n  w i th  t h e  r e s o u r c e  p rob le iae  
o f  M ontana, l o c a l  s i t u a t i o n s  c a n n o t  be  s t r e s s e d  to o  much i n  
t h e  t e a c h i n g  o f  c o n a e ry & tio n .
CHAFT/vl. I I
oLTLiFi, ,.x:. GUiFr:,
Tho o u t l i n e  o f  con a e r v a t i c n  : z a t e r l a l  prcüi?r;tcd In  
t h i s  c : :a p to r  p r o v id e s  a  i^ruide t o  Vm  int>: ^ r a t i o n  o f  con­
s e r v a t i o n  I n t o  a l l  c o u r s c a  In  h i^ h  &;cbool. o t  a l l  th o  
phuG3s o f  c o n s e r v a t io n  za y  be  Incluch^d w i th  one- s u b j e c t ,  
b o r  ex am p le$ th e  h i s t o r y  o f  t h e  c o n s e r v a t i o n  m ovc^ant and 
c o c l o l o g l c a l  p r o b l ‘5û 3 a r la ln , ; :  from  r e s o u r c e  d e p l e t i o n  f i t  
r o s t  n a t u r a l l y  l a t o  t h e  s o c i a l  s t u d i e s |  w h i le  w i l d l i f e  
c o n s e r v a t i o n ,  t h e  p l a n t  s u c c e s s io n  t h e o r y ,  and t h e  r e l a t l ^ n -  
s h i p  betw een  c l i m a t e ,  p l a n t s ,  and anim^&l# b e lo n g  in  b i o l o g y  
and g e n e r a l  s c ie n c e *
Only t h e  &ain p r i n c i p l e s  and  su b h e a d in g s  o f  a  c o u r s e  
i n  c o n s e r v a t io n  h ave  been o u t l i n e d  here#  S o u rce  r a t e r b ' t l s  
f o r  t h i s  o u t l i n e  stei?? f r o n  t h e  w r i t e r * si p e r s o n a l  o-upcr!e ec  
i n  teach in g  cone;» rv ,u t io n ,  p o r e o n a l  i n t e r v i e w s  witn For*
Gab b ia r t ,  d i r e c t o r  o f  t h e  su^sï^ïr work s h ip  In  c o n r - e rv a t lo ï i , 
and Con nerva t ion  o f  ^b^tur ;! and Fe sources  in Mont u a .
a  c o u r s e  o u t l i n e  f o r  te . ;C .ie r  p r e p a r a t i o n . ^
PART 1% OUTLirih o r  COr;ir. :VaTICh b'bZTICirt-hS
1 .  O r i e n t a t i o n
A. D e f i n i t i o n :  C o n o c rv u t io n  pecans t h e  w i^c  u se  o f
n a t u r a l  ro s îo u rcea
T
^Montana, Ore i t o r  U n i v e r s i t y  o f ,  C onnery it ion  o f  
i i a t u r a l  and 'hi: an c o u r  cos  in  ? 'o n ta n a . % ü u'o g r  a  p 1 : cd , 
n 'e le n a ,  o n  ta :  a ,  1/4LJ .
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B# Typ<?3 o f  rc^ourco5 
1# h n n tw ab lo  
2# hor;**rc*r c w a t le  
C# KInti55 o f  r^ f!o trees
1 .  S o i l s  
2# ' a t e r
3* K ia e ra la
4# Fore?:ii^ und g ra s s la n d s  
5#  ̂ l l d l l f o
D. H is to ry  o f  tn e  co n se rv a t io n  movement 
1*  t' on v<ho stopped g i i l l io a  
a# Foi t r i c k  Henry
be George P. Xaroh
G# F ran k l in  Hvogh
d .  G iffo rd  r in c h o t
e# Theodore k o o sev s l t  
, X. Frarikiln  D. k o o scv e l t  
2# i o l l t l c a i  arid-cconordc f a c t o r s  c o n t r i b u t i n g  
t o  otir p re s  ont s t a t u s  
a# ’’f r o n t i e r  ph i losophy’* 
b# world c o n f l i c t s
I I # S o i l s ,  c l i n a t e ,  and v e g e t a t i o n  
A# V e g e ta t io n  t y p e s
1# T ro p ica l  r a i n  f o r e s t  
2# Tomperate hardwood f o r e s t  
3# Coniferous f o r e s t  
4# G ra s s la n d  
5# D e s e r t
B$ R e la t io n s h ip  o f  s o i l  f o r t t i l t y to  v e g e ta t io n  
ty p e s  
G* S o i l s
1# D e f in i t io n  o f  s o i l
2 .  S ig n i f ic a n c e  o f  s o i l s  
3# Forr:ation o f  s o i l s  
a# p a ren t  rock 
b « phys1c a l  woather1ng 
c • c h crd c ii 1 w e a t h e r l  ng 
d# b i o l o g i c a l  p rocesses  
o« r a t e  o f  f o r mution 
f# s o i l  t r a n s p o r t  and accussv l a t  ion 
4 . S o i l  types  
a .  podocals 
b# p c d a l f e r s  
0# ClxKàte
1# k a i n f a l l  zones 
2# Tornp^rature gones 
&. r i a n t  success ion  th e o ry
F . I n t e r r e l a t i o n s h i p  o f  s o i l ,  cll&iat© md v e g e t a t i o n
I I I *  F o res t  con se rva t io n  
A* F o re s t  ownt %'oh ip
1# Cov e r ro n t  re se rv e d  
2* Cwncrj.rip by ir^ajor i n d u s t r i e s  





Typ'^o o f  opora t lona
1. Glour cuttlri'.;
2» Ve l e c t i v e  loc^lnp^
3 #  l  l o c k  ü y a t ô in  
o l'e 31 c r; 1 c s 
1* r i r e
2 .  I n s e c t s
3 .  I’a r n : î i t e a
Forçat  r c i o  r c e s  o f  !'ontana 





\o o d  u t i l i s a t i o n  
1* Products o f  th in n in g  
2# Use o f  alaori
OavdûSu p r o d u c t s  ind uaea  
f o r e n t  p r o d u c t s  r e c a a r c h  
Gffoct upan loc*;ii «r*d econt^^y by
encoura^ln^% lo c -1  vood-productB Ir -duatr los
> •
4 .
IV* S o i l  c o n s e r v a t io n
•V. C o n t r o l l i n g  e r o s io n  
1.
2 .
3 e  
4 .
B.
rtalTitaiiiiii^; cover <*nd o rg a n ic  co n ten t  
r  Ggu l a t  Ir* c ru 1 ag
crop r o t  ut ion %rd ^ood tlllaf*© practic»3a 
p roper  i r r i g a t i o n  «vstnoda 
i^lnte^nancc o f  f o r t u i t y  





.rnisln.^ lcacn ln %  o f  m in e ra l  a 
Chorale a l  f e r t i l i s e r  8
V* V ate r  reooure«;%3 
À* GOur ce p ro b lca
1. f lo o d  c o n t ro l  
a* small  d-:.m©
b* e r a lod c o n t r o l
2.  Rolatloris i i ip  o f  v;citer t o  s o i l ,  v e g e ta t i o n ,  
a n d  K l l d l i f o
3* Î .a i r tcnanco  o f  gro' nd w ate r  oupply
1.  P o l lu t io n  problem
1# I n d u s t r i a l  p o l lu t i o n  
2 m Mu:; i c i  pal  p o l l u t i o n
VI* ^ v l ld l i fc co nse rv a t io n
À •  1 re c ont re so u rce s
1. Fish
2. I l r d s
3 . iu a n i i^ lS
hm f a c t o r s  c o r . t r o l l l n
U AVa i l a b 1 0 food
2. Popula t ion
3. P red a to r s
supply
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0# C an ^o rv - t I :n  . r . t c t ic c . i
1# o l  la j ,  l i r a i t  a
2 #
3# i’rcv la lo i i  f o r  fcccJing o f
Vil# X lucra l  ri.r:)jurces
A# vr;;/4r<ic n l r .c ra l  rci^ourc^s in  } bn ta n a  
1 #  '■cftrol';:u*’S 
2* Cooil
D. Inor-^mic r*iner^l re iïources  in Fontana 
1# Copper
2. OLhcrs
C# T rac t ico3  in  rtalntainin^^ supply o f  i s lne ra la  
1# w tcc k p i l ln g  
2# R a t ion ing
3# Obtain in ?  f r i e n d l y  aovsrcea o f  supply  abroad 
4* f y n t h € t l c 3
5, E x t r a c t io n  from lovj-grado sourcoa 
FART I I :  â d U I%  TO EEvCUxCKS
As a fur th i^r  a id  t o  t e a c h e r s  l a  Ih t^ jg ra f 'ng  c o n se rv a t io n  
i n t o  t h e i r  high school su b jo c tg ,  naps shoeing thi^ d i s t r i b u t i o n  
o f  Fontana* $ f o r e s t  and m inera l  r e so u rc e s  were ob ta ined  o r  
prepared* A ll  l e a r n in g  becomes ^>orc e f f e c t i v e  w:;en r e l a t e d  
t o  a l o c a l  .s i tua t ion*  Conafirvation^ e :sp cc ia l ly ,  i s  ra d e  
meaningful v^hon l o c a l  r e so u rc e s  a r e  I d e n t i f i e d  on a map and 
s tu d ied  in  r e l a t i o n  to  t,ue home community#
The foresit r e a o i r c e  map (see  Fap l^o* 1, p>* 13) %as 
o r i g i n a l l y  prepared as  & p a r t  o f  a book le t  e n t i t l e d  F o res t
p
R^r-sourcer; o f  F o r ta n a » " pub l ished  by United s t a t e s  Depart 
o f  g r Ic  I tu ro*  .add i t iona l  co p ies  o f  t h i s  map were obtalricd  
through th s  courtGsy o f  the  "Uorth^rn Rocky Fountain  f o r e s t  
and Eunga ;.xpùriru^;r.t . l  h t . t i o n ^  I n f o r n a t io n  and Education
>
E* :'* hi; t  oh In.ion uud T* D* Kccup, Forsu t  o f
h c n t  : n a . UrF t e J  .'t  - t . r ih.^r.art■'.eut o f  »’T i c  I t i . r o  . c r c u t  > e s o u rc e  
r e p o r t  : o .  5# Unit%xi ^ t » t e j  hvvernrwnt  ̂ rU i t In g  O f f ic o ,
T ib i lT T T n ,  i .  c . ,  195?.
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D iv is io n # "  F D d e ra l  B u i ld in g ^  M lasou la»  M ontana* Xbo n ap a  
§|g>vlng tb o  a r o û l  d i s t r i b u t i o n  o f  M ontanans m in o r a i  w a l t h  
l4$  1 5 |  1 6 |  a n d  17) w ore ro p ro d u c e d  from  a  r e s o u r c e  
c o n ta in e d  I n  a  b o o k l e t  e n t i t l e d  The M in e r a l  RosQarcQs
^  p u b l i s h e d  by  M ontana S t a t e  Clmmber o f  Cocsaerco* 
W hile t h e  dovoXopment o f  t h e  m e t a l s  r o s o u r o o s  o f  
M m ta n a  h a s  re m a in e d  f a i r l y  s t a t i c  s i n c e  1936 ( t h e  d a t a  o f  
p u b l i c a t i o n  o f  t h e  l a t e s t  m i n e r a l  r e s o u r c e s  map) p e t ro le u m  
f c s o u r c o  d e v e lo p D sn t  h a s  b e e n  g r e a t l y  expanded#  F o r  t h i s  
r e a s o n  th o  p e t ro le u m  r o s o u r o o s  d i s t r i b u t i o n  a s  shown b y  t h e  
m p  i s  o u t  o f  d a te #  F o r  t h e  p u rp o se  o f  s t u d y  o f  t h i s  s u b j e c t ^  
t h e  e a s t e r n  pnc«» th ird  o f  M cntana may be c o n s i d e r e d  a #  b e in g  
a  p o t e n t i a l  o i l - p r o d u c i n g  a r o a * ^
3 x o n ta n a  M in ing  A s s o c ia t io n *  The M in o m l  Hoao^ircon o £  
itan C f M ontanans* I n c o r p o r a te d ^  ( s t a t e  Gncmbor o f  Comaorco^i 
.ona^ I ton tana^  1936* pp* h -g*
^ o n n o t h  P* M cLaughlin^ Chairman^ D ep a rtm en t o f  
O c o lo f^ .  M ontana S t a t e  U n iv e r s i t y *  i \> r s o n a l  in to rv io w *  Ju n o
2 4 ,  1953 .
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CHAPTER I I I  
CHEMISTRY AND CONSERVATION
T e x tb o o k s  an d  r e f e r e n c e  m a t e r i a l s  on c o n s e r v a t i o n
have a p p e a re d  i n  i n c r e a s i n g  num bers s in c e  1910. A lm ost v ith«-
o u t  e x c e p t i o n 9 h o w ev e r ,  t h e s e  books a r e  c o n c e rn e d  w i th  th e
t e c h n i c a l  s u b j e c t  m a t t e r  o f  c o n s e r v a t io n *  What a r e  n ee d ed
now a r e  more r e f e r e n c e s  r e g a r d in g  t h e  e d u c a t i o n a l  p h i lo s o p h y
1and t e a c h i n g  p ro b lem s o f  c o n s e r v a t io n *  S p e c i f i c  p la n s  
showing how c o n s e r v a t i o n  c a n  be woven i n t o  th e  s u b j e c t  m a t t e r  
o f  e a c h  c o u r s e  i n  h ig h  s c h o o l  w i l l  e n a b le  M ontana t e a c h e r s  
t o  t e a c h  c o n s e r v a t i o n  more e f f e c t i v e l y  an d  u n ifo rm ly *
Such  a  p la n  f o r  t h e  s p e c i f i c  i n t e g r a t i o n  o f  c o n se r~  
v a t i o n  w i th  c h e m i s t r y  i s  t h e  p u rp o se  o f  t h i s  p r o j e c t*  The ^  
p la n  i s  i n  o u t l i n e  form  and i s  o r g a n iz e d  u n d e r  t h e  h e a d in g s  
o f  f o r e s t s ,  s o i l s ,  w a t e r ,  w i l d l i f e ,  an d  m in e r a l s * ^  O b v io u s ly ,  
a l l  a s p e c t s  o f  c o n s e r v a t i o n  c a n n o t  be made t o  f i t  i n t o  a  
c h e m is t r y  co u rse *  Some a s p e c t s  s h o u ld  be l e f t  t o  th e  s u b j e c t  
m a t t e r  f i e l d s  o f  b i o l o g y  and  th e  s o c i a l  s t u d i e s *  The aim 
h a s  b ee n  t o  i n c lu d e  o n ly  t h o s e  e l e m e n ts  o f  c o n s e r v a t i o n  w hich  
f i t  i n  n a t u r a l l y  i n  a  h ig h  s c h o o l  c h e m is t r y  c o u rse *
No a t t e m p t  h a s  b ee n  made t o  c u t  down th e  amount o f  
m a t e r i a l  so  i t  c o u ld  a l l  be r e a s o n a b ly  in c lu d e d  d u r in g  a
U _____________________
^George T# R e n n e r ,  C o n s e r v a t io n  o f  N a t u r a l  R e s o u rc e s , 
(New York* J o h n  W iley  and  S ons , I n c o r p o r a t e d ,  1 9 ^ 2 ) ,  p. v i i *
% e e  A ppend ix
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y e a r ' s  c o u r s e  i n  c h e m is t ry *  I f  th e  t e a c h e r  i s  d e te rm in e d  t o  
in c lu d e  c o n s e r v a t i o n  w i th  th e  c o u r s e  o f  s tu d y  i n  c h e m is t r y ,  
he w i l l  be a b l e  t o  s e l e c t  from  th e  o u t l i n e  th o s e  e le m e n ts  o f  
c o n s e r v a t io n  w hich  s u i t  h i s  a im s and  o b je c t i v e s *
Two a p p ro a c h e s  t o  th e  method o f  p r e s e n t a t i o n  o f  th o  
p la n  f o r  i n t e g r a t i o n  w ere  re c o g n iz e d *  One m ethod was t o  
d e te rm in e  w hich  u n i t s  i n  a  c h e m is t r y  c o u r s e  v/ere b e s t  s u i t e d  
t o  t h e  i n t e g r a t i o n  o f  c o n s e r v a t i o n  w i th  th e  c o u r s e  m a t e r i a l ,  
th e n  t o  i n d i c a t e  t h e  p a r t i c u l a r  a s p e c t s  o f  c o n s e r v a t i o n  t o  
be in c lu d e d  w i th  e a c h  u n i t .  The o t h e r  m e thod , t h e  one 
a d o p te d ,  was t o  o r g a n iz e  t h e  c o n s e r v a t i o n  m a t e r i a l  t o  be 
i n t e g r a t e d  w i th  c h e m is t r y  i n t o  th e  l o g i c a l  d i v i s i o n s  o f  s o i l s ,  
w a t e r ,  f o r e s t ,  w i l d l i f e ,  and  m in e r a l  c o n s e r v a t i o n .  By t h i s  
m e th o d , t h e  t e a c h e r  i s  e n a b le d  t o  u s e  h i s  own d i s c r e t i o n  i n  
p ic k in g  o u t  t h e  m a t e r i a l  he can  u s e .  The r e a s o n in g  was t h a t  
i t  w ould  be a  p re s u m p t io n  on th e  a u t h o r ' s  p a r t  t o  d e te rm in e  
th e  e x a c t  amount o f  c o n s e r v a t i o n  t o  be p r e s e n te d  an d  t o  
s p e c i f y  w hich  a s p e c t  o f  c o n s e r v a t i o n  s h o u ld  be t a u g h t  w i th  
e a c h  u n i t  o f  c h e m is t ry  .  F u r th e rm o re  ; th e  o r g a n i z a t i o n  and  
c o n t e n t  o f  c h e m is t r y  c o u r s e s  d i f f e r  f rom  s c h o o l  t o  s c h o o l  
so  t h a t  t h e  seq u en ce  o f  p r e s e n t a t i o n  m ust be l e f t  u p  t o  t h e  
i n d i v i d u a l  t e a c h e r .
B e fo re  a  p l a n  su ch  a s  th e  one p ro p o se d  i s  im p lem en ted ,
a s u rv e y  o f  l o c a l  r e s o u r c e s  sh o u ld  be made. I n t e r e s t  i n  co n -  
>
s e r v a t i o n  p r i n c i p l e s  c a n  be s t i m u l a t e d  g r e a t l y  by r e l a t i n g  
th e s e  p r i n c i p l e s  t o  l o c a l  p ro b lem s . A s u r v e y  o f  l o c a l  
r e s o u r c e s  w i l l  a l s o  s u g g e s t  t o  th e  t e a c h e r  many d e v i c e s  f o r  
m aking th e  c o n s e r v a t i o n  phase o f  c h e m is t r y  more a p p e a l i n g .
- 2 0 -
F ie ld  t r i p e  I l e c t u r e s  by l o c a l  o r  r e g i o n a l  c o n o e r v a t io n  p e r -  
a o n n e l j  and p r o j e c t s  by th o  s tu d e n to  a r c  fomo o f  t h e  f e j a i l i a r  
d e v ic e s  einployed by m ost s c i e n c e  t e a c h e r s .
F re e  m a t é r i e l s  i n  t h e  form o f  b u l l e t i n s ,  p a m p h le t r , 
movie.?, f i l m  s t r i p s ,  and s l i d e s  a r e  a l s o  a v a i l a b l e .  A s e l e c t e d  
l i s t  p e r t e  i n i n ^  t o  c o n s e r v a t io n  i n  c h e m is t r y  i s  in c lu d e d  in  
A ppendix B*
A lco  in c lu d e d  i n  Appendix B 1» a  s h o r t  l i s t  o f  b a s i c  
r e f e r e n c e s  in  t h e  f i e l d  o f  c o n s e r v a t i o n .  A te x tb o o k  f o r  e a c h  
s t u d e n t  i s  n o t  n e c e s s a r y ,  b u t  e v e ry  h ig h  s c h o o l  sh o u ld  have 
a t  l e a s t  o n e  r e f e r e n c e  i n  e a c h  o f  t h e  a r e a s  o f  s o i l ,  f o r e s t s ,  
w a te r ,  m i n e r a l s ,  and  w i l d l i f e  c o n s e r v a t i o n .
E d u c a t io n  i s  t h e  o n ly  a l t e r n a t i v e  t o  e n f o rc e d  c o n s e r v a t io n  
by l e g i s l a t i o n .  T e a c h e r s  can  h e l p  f u t u r e  g e n e r a t i o n s  come t o  
te rm s  w i th  n a t u r e .  A m erica c a n n o t  liave a f u t u r e  a s  a  f r e e  
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A# C h e r ! e t ry  o f  pl^rit rowth
1. I iw toaynt nos is  l a  a c» CTical p rocess  I rv o lv in ; :  
c a r i e n  d lo x ld c  ^nd water*
a* ûnlriala  a r e  a l i n k  in  t h e  c a r to n  d io x id e -  
oxy "OR c y c le ,  
b* Sugar and s t a r c h  a r e  th e  end -p ro d uc ts  o f  
p ho t  a sy n t  ; < e 3 i  3 • 
c* iiRorgy source  f o r  photosynt/  e s i s  i s  the  sun* 
d* Our p re se n t  "ea t  arid power i a  p rovided ty  
s u n l ig o t  o f  pas t  
e* F h o to sy n tn c s is  depends upon c e r t a i n  s o i l  
m in e ra l s .
2 .  Chemical com posit ion  o f  p l a n t s
a .  Sources o f  e lem ents  in  p l a n t s  a r e  %ir, s o i l ,  
and w a te r .
b .  D i f f e r e n t  p l a n t s  nave d i f f e r e n t  chc%alcal 
com pos i t ion .
c .  K u t r i t i c n a l  d e f i c i e n c i e s  in  anim ala  a r e  caused 
by lack  o f  c e r t a i n  o le n c n ts  in  ^ o i l s  and ^ 
piAn16.
3 .  Leaves chan^^c t h e i r  c o lo r  as  a r e s u l t  o f  c l icn ica l  
change.
4 .  Osn-osls l a  a  chemical phenomenon
a .  Canosis  i a  dependant upon m inera l  c o n c e n t ra t io n  
in  s o i l  w a te r .
B. F o re s t  u t i l i s a t i o n
1.  i ulp  wood l a  an im portan t  Montana f o r e s t  pï*cduct.
a .  C on ife rs  p rovide  ^5 to  90 per  cen t  o f  pu lp .
b .  ihil; iip; p rocesses  arc  i iu l f a t e ,  s u l f i t e ,  «̂ :;d 
soda.
2. tiiàyon i s  rnàde from wood.
a .  Fair; so rc^^s o f  rayon ar>? wood co t te r . .
b ,  Kayon i s  ma.io by the  v ie  cose .-r.d acfstate 
p ro c e s s .
3 .  r i a s t i c s  ar«  cho%ical j r o d u c t s  o f  o rgan ic  o r i g i n .
4 .  i.any p roduc ts  arc? mano from wood sap .
a .  Vur-c*ntir.€i i s  e x t r a c te d  from piuo r e s i n s .
b .  ;os.,.f I s  a by-product  o f  tu ry s r . t in o  zrar.ufactur :•
c .  i.ap-Xe au;?ar i a  o f  Ir, porta* ce in hew bn g land 
ami slnio.
Tree bark p rov ides  u s e fu l  c c a l c u l s .
a .  i a m  Ins a ro  UL ed In cu r ing  l e a i - e r .
b .  Dye s t u f f s  a re  vit i l l  being  kxJo from b ark .
c .  Fan y crude Uru'-^a nave b^rk as  t h e i r  o r i g i n .
tm For«» ts  *Are Important from co n se rv a t io n  s ta i  d? o in t*  
Ü, T ree3 produce c o l lu lo a o  f-u t ter  t  .^ri arsy o th e r  
p lar . t  •
C# F o rest C onaerv - t ion
1# Trees hold c o i l  md help r e b u i ld  worn-out s s i l .
2 .  Tr^dc. à s s i s t  in  m ain ta in  In.?; co n s tan t  flow of  > a te r
f o r  po’- o r  ana I r r i " a l i e n  use#
3* Chop; 3t r y  polntis t : e nay toward rcor*j e f f i c i e n t
tti'id corLpleto f o r e s t  product u t i i iv^a t lon*  
a .  Conversion of  s l a s ! . . thilnncd t r e e s ,  sawdust 
In to  n-;<rkota'? Ic  proaucts*  
b# Chcnlc:.;! t r a n s f o r '  lit 1-n : f  l i f i i in f j ,  
c# Conversion o f  suv.dust in to  sup;ar.
4# Fore fit and r r a s s  f i r e :  a f f e c t  s o i l  f e r t i l i t y  
cause c a e a i c a l  imbalance o f  larr^o ^ rcas .
R e fe re n c e s  f o r  " C h e n i s t r y  and F o r e s t  C o n s e rv a t io n "
B u t l e r ,  O v id , e d i t o r  and c o a ip i l e r ,  American C o n s e r v a t l c n  In  
r i c t u r o  and jr. h t  c r y * ' a s h  in  f ; t  o r i , 1; .  ' ’ u ,  ; " ~ " ’
Amerl e a n  F o r e s t r y  a s s o c i a t i o n ,  1935» pp . 50-69»
G u s ta f s o n ,  A, F . ,  C* H* G u is e ,  e t*  a l * , C o n s e r v a t io n  in  th e  
U n ited  S t a t e s * I t h a c a ,  hew York: O opatock : u b l i s : ;
C cEpany, i n c o r p o r a t e d ,  1945 . p p . 223-257»
J a f f e ,  f e r n a r d ,  f  ew W orld o f  Cher, l ^ t r y * Few Y ork: S i l v e r
I m r d e t t  Corr.pany, T 9 4 7 . 6 2 3 -6 4 2 .
L ord , U u n s e l ,  To Hold T h is  S o i l * U n ite d  S t a t e s  D e p a r t  nient o f  
A g r ic u l tu r e ,  ; i i ic e i laaeo u s  r u l l i c a t i o n  Fo* 321, 193-.
pp* 1 / —I'V- *
Kenner, George T*, C onsorvation  o f  j ja t lc n a l  R c sc u r sea * Few 
York: John  L i i c y  ^nd Sons, T rv co rp o ra te ti , 194?* po*
1 1 2 -1 2 7 .
K enner, G eorge T* and W il l ia m  H* H a r t l e y ,  C o n s e r v a t io n  and
C i t i z e n s h i p * i c s t o n :  D* C* l ic a tn  anu Cor-eany, 1 /40»
pp . 7 3 -1 0 4 .
Van H lsc  and T>oo;:;:i:i a v e m cy e r , C c m o rv  t ion  o f  Cur N a tu r u l  
R e s o u r c e s * Few York; Tîie i o i c r i l l a n  CoMpany\ Hv)h* 
pp* 227-316*
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II#  C h o n l r t rv  r n i  S o i l  C o n p o rv n tlo n  
A# S o iT ’ f o r . r a t i o n  nnci s t r u c t u r e
1 .  S o i l  frcmowork 5 s co.Tpooeci o f  c^lvmlnuni a l l i c ' t e » .
2 .  S e v e rü l  f o r c e s  opcr& to  t o  fo n a  s o i l  from  p a r e n t  
ro c k  m a t e r i a l .
e .  r h y s l c o l  w e a th e r in g  o c c o rrp l ish o a  by f r o s t ,  
w in d , and w aves .b. C hem ical w e a t i .e r ln ; '  i s  c r e s u l t  o f  a c i d s .
c .  P ro c e s s  o f  r i a n t  r u c c c s s io n  b u i l d s  s o i l .
3 .  F i a n t  prrcwth r e q u i r e s  c e r t a i n  c h c m ic s l  e l e m e n ts .
8 .  E lem en ts  n e c e r s r  ry  in  Inr^-e q u a n t i t i e s  a ro
n i t r o g e n ,  p o ta s s iu m ,  c a lc iu m ,  :*rid p h o sp h o ru s ,  
b .  Pome e len .cn t a  n e e d c a  in  o n ly  e m a il  am ounts 
a r e  c a l l e d  t r a c e  e le m e n ts  {b o ro n , csagneBlum, 
e t c .  ) .
C. r i a n t  growth may p r o g r e s s  in  w a te r  s o l u t i o n  
in d e p e n d e n t  o f  s o i l  ( s o i l l e s s  g a r d e n i n g ) .  
R a i n f a l l  and s o i l  f e r t i l i t y  a r e  d i r e c t l y  r e l a t e d .
5 .  S o i l  pH n e e d s  t o  be d e te rm in e d  a c c u r a t e l y .
a .  L a b o ra to ry  t i t r a t i o n  i s  one m e thod .b. The p o te n t i o m e t e r  can be u sed  to  d e te rm in e  pH.
0# Com m ercial s o i l - t e e t l n g  k i t s  a r e  s i m p l e s t  and
q u i c k e s t  t o  u s e .
6 .  V e g e ta t i v e  ty p e  i s  d e p e n d e n t  on s o i l  pH.
7 .  The n i t r o g e n  c y c le  i s  p ro b a b ly  th e  s i n g l e  m ost 
im p o r ta n t  c h e m ic a l  p r i n c i p l e  i n  s o i l s .
8 .  R a te  o f  o x i d a t i o n  o f  o r g a n ic  m a t t e r  i s  a f u n c t i o r ^  
o f  t e m p e r a tu r e .
9* T heory  o f  c o l l o ï d e  v e ry  im p o r ta n t  in  s o i l  s tu d y .
s .  SiSQ o f  p a r t i c l e s  in  s o i l s  d e te r m in e s  a b s o r p t i o n  
r a t e  and w a te r - h o ld in g  c a p a c i t y  o f  s o i l s ,  b. L oss o f  s t r u c t u r e  o f  c l a y  s o i l s  r e s u l t s  in  l o s s  
o f  a b s o r p t i v e  power and  c a u s e s  s w e l l i n g  and 
s h r in k a g e .
1 0 .  O rg a n ic  a c i d s  a f f e c t  t h e  s o l u b i l i t y  o f  s o i l  
m i n e r a l s .
B. S o i l  C o n s e r v a t io n
1 .  S o i l  d e p l e t i o n  l e a d s  t o  la n d  d i s a s t e r .
e .  Loss o f  f e r t i l i t y  th r o u  :h o v e r c r o p p in g ,  b. O rg a n ic  c o n t e n t  i s  l o s t .
o .  T o p s o i l  e r o s i o n  cause© r e d u c t io n  o f  p r o d u c t iv e  
c a p a c i t y .
d .  S o i l  pH i s  changed a s  a r e s u l t  o f  p o o r  c o n s e r ­
v a t i o n .
e .  S o i l  s t r u c t u r e  i s  l o s t  th ro u g h  c h o n i c a l  im­
b a l a n c e .
2 .  C hem ln try  can  a i d  i n  s o i l  r e c t o r u t i o n .
a .  Commercial f e r t i l i z e r s  can b% s u p p l i e d  w hich 
c o n t a in  m ost e s s e n t i a l  m i n e r a l s .b. O rg an ic  c o n t e n t  can be r e s t o r e d  w i th  m anures 
and g re e n  t .a n u ro s .
c .  E ro s io n  c o n t r o l  m e asu res  a r e  c o v e r  c r o p s ,  
c o n to u r  f a rm in g ,  e t c .
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d» Lim ing  c o u n t e r a c t s  a c i d  s o i l *  
e# K r i l iu m  i s  th e  l a t e s t  s y n t h e t i c  w h ich  r e s t o r e s  
s o i l  s t r u c t u r e *  
f*  P erm anen t g r a s s  o r  f o r e s t  c o v e r  r e b u i l d s  s o i l  
f e r t i l i t y .
3# I r r i g a t i o n  fa rm in g
a* E x c e s s  w a te r  c a u s e s  l o s s  o f  m i n e r a l s  by 
le a c h in g *
b* Im p ro p e r  i r r i g a t i o n  may c a u s e  s o i l  e r o s io n *  
c* Good i r r i g a t i o n  p r a c t i c e s  c a n  r e b u i l d  s o i l *
R e fe re n c e s  f o r  ’'C h e m is t ry  and  S o i l  C o n s e r v a t io n ”
A y e rs ,  Q uincy C la u d e ,  S o i l  E ro s io n  and  I t s  C o n t r o l * New York: 
M cG raw -H ill Book Company, I n c o r p o r a t e d ,  1936#
B u t le r ,  O v id , e d i t o r  and  c o m p i le r ,  A m erican  C o n s e r v a t io n  in
P i c t u r e  and  i n  S t o r y * W a sh in g to n , D* C*: The A m erican
F o r e s t r y  A s s o c i a t i o n ,  1935» PP* 126-129*
G u sta fso n *  A* F * , C* H* G u is e ,  e t .  a l * ,  C o n s e r v a t io n  i n  th e
U n ited  S t a t e s * I t h a c a ,  New York: Comstock P u b lis h in g
Company, In c o r p o r a te d ,  19^5* PP* 23-51» 7 5 -1 6 0 .
J a f f a ,  B e rn a rd ,  New W orld o f  C h e m is t ry * New York: S i l v e r
B u r d e t t  Company, 19W* PP* 507-509 ,  651*
K e l lo g g ,  C h a r l e s  B*, The S o i l s  T h a t  S u p p o r t  U s* New York:
The M a cm il la n  Company, 19W*
L o rd ,  R u s s e l ,  To H old  T h is  S o i l * U n i t e d  S t a t e s  D ep a rtm en t o f  
A g r i c u l t u r e ,  M is c e l l a n e o u s  P u b l i c a t i o n  No* 3 2 1 , 1933.
P u r i ,  A* N*, S o i l s :  T h e I r  P h y s ic s  and  C h e m is t ry * New York:
R e in h o ld  P u b lis h in g  C o r p o r a t io n ,  19^9* PP* 1-3*
R g n n e r,  George T . ,  C o n s e r v a t io n  o f  N a t i o n a l  R e s o u r c e s * New 
Y ork: J o h n  W iley  and  S o n s , I n c o r p o r a t e d , 19^2* pp*
81—89*
R e n n e r ,  George T . a n d  W il l ia m  H. H a r t l e y ,  C o n s e r v a t io n  and 
C i t i z e n s h i p * B o s to n :  D* C* H e a th  and  Company, 19% *
S a u n d e rso n ,  Mont H . , W e s te rn  Land an d  W ater U se * Norman, 
Oklahoma: U n i v e r s i t y  o f  Oklahoma P r e s s ,  1950*
yan  I l i s e  and  Loomis H avem eyer, C o n s e r v a t io n  o f  Our N a tu r a l  
R e s o u r c e s * New York: The M a cm illan  Company,  1^33.
pp . 319 - 3 3 9 .
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I I I .  Chem iRtrv Conr.Qrvatl on
A. Tne ir .p o r to r ic e  o f  w a te r  i n  T l f e  p r o c e s s e s
1 .  Tho humnn body I c  70 p e r  c e n t  W/3ter.
2 .  Wo to  I" I s  t h e  u n iv e x s a l  s o lv e n t  # c a r r y i n g  n u t r i e n t s  
t o  o i l  p rs r ts  o f  p l a n t s  end a n im a l s .
3 .  P l a n t s  r e g u l a t e  t h e  d i s t r i b u t i o n  o f  v .a te r  by p e r ­
m i t t i n g  s e e p a g e  i n t o  t h e  g ro u n d .
4 .  Moving w a te r  h as  t rem en d o u s  e a r th -m o v in g  pow er.
B. The s o u r c e  p rob lem
1 .  ÂVEl i a b l e  m o is tu r e  f o r  g row ing  t h i n g s  d ep en d s  
upon t h e  p r o c i p i t a t i o n - c v c - p o r a t I o n  r a t i o .
2 .  P o o r  f o r e s t  and p o l l  c o n s e r v a t i o n  lo w e rs  t n e  
amount o f  a v a i l a b l e  w a te r  by a l lo w in g  r u n - o f f .
a.  L e v e l  o f  g r o u n d - v a t e r  t a b l e  I t  lo w e re d .
b .  F lo o d in g  r e s u l t s  i n  s i l t i n g  and f u r t h e r  e r o s i o n .  
3# Lock o f  w a te r  a v a i l a b l e  f o r  I r r i g a t i o n  p u rp o so e
p r e v e n t s  r e c l a m a t io n  o f  a r i d  l a n d .
C. S u g g e s te d  a n sw e rs  t o  t h e  s o u r c e  prob lem1#  R ange, f o r e s t ,  fnd  f a n s  c o n s e r v a t i o n  p r a c t i c e s , 
a l l  c o o r d in a te d  to w a rd  w a te r  c o n s e r v a t i o n .
2 .  In  c a s e s ,  l a r g o  o r  s m ^ l l  dams a r e  j u s t i f i e d .
3* W atershed  c o n t r o l  i s  t h e  m ost co m p reh en s iv e  
e o l u t i o n .
D. The p o l l u t i o n  prob lem
1.  I n d u s t r i a l  p o l l u t i o n  i s  n o t  a g r e a t  p rob lem  i n  
M ontana .
Q. S m e l t e r  w a s te s  and  p u lp  m i l l  w a s t e s  a r e  t h e  
m o s t common form e o f  p o l l u t i o n  i n  M ontana,
b .  S tre am  p o l l u t i o n  j e o p c r d i z a a  t h e  h e a l t h  and 
r e c r e a t i o n  p o t e n t i a l  o f  a l o c a l i t y .
0* C la rk  Fork  R iv e r  o f  Montana i s  r e n d e r e d  t o x i c  
t o  f i s h  duo to  s m e l t e r  w a s to s .
2 .  M u n ic ip a l  p o l l u t i o n  o f  s t r e a m s  i s  a common p ro b ­
lem  i n  M ontana.
e .  Raw sewage i s  q u i t e  o f t e n  dumped i n t o  s t r e a m s ,
b .  T r e a te d  sewage h a s  l i t t l e  h a rm fu l  e f f e c t  upon 
a q u a t i c  o r  hijjr.an l i f e .
£ .  S o l u t i o n s  t o  t h e  p o l l u t i o n  p rob lem
1 .  W atershed  c o n t r o l  p l a n s  would in c lu d e  a n sw e rs  t o  
e l l  fo rm s o f  p o l l u t i o n .
a .  Bumping o f  i n d u s t r i e l  v a s t e  vwould be r e g u l a t e d .
b .  A l l  w a s te  would be r e n d e re d  h a rm le s s  to  p l a n t  
end an im a l l i f e *
c# Through chem ist*")', m^ny ty p e s  o f  w a s te s  c o u ld  
be  u t i l i z e d  c o m m e rc ia l ly .
2 .  W ith  an in c r e a s in g '  p o p u l a t i o n ,  t h e  m u n ic ip a l
sewage prob lem  demands a t t e n t i o n ,  
e .  C hem ical t r e a t m e n t  o f  sewage s h o u ld  be s.ado 
m a n d a to ry .
«•30»
hé lAmloîpal mvacQ my, In th© noar future, be 
nocossnry ao a source of fertiliser»
o* MilwaulxîOf l/iaconcjiif realises e profit on conversion of Geuace lato fertlllmr#
Hov York* pp. 83-29*
Tiofereaceo fbr **c23omistry end woter Conservation’*
Ayors, Qulncy Clauûo, raii KZRStm aM 31a S^îî$2l;
MoGravMiill Book Coapau}", I n c o r p o r a X 9 3 * > *
Butlor, Ovid, ed ito r  and coapllox'^ Arnricnn Conm.;ryatlon in
Plctv.m. nncl in  ;.:tory. wnoaii'i£:ton, D# C#, 'Aiixo Ajaorioan ÿbrostry Association, 193$* pp* Î20-211»
I
Oabrlslaon, ïm 3,, wiMlife How ïorîs» îî»tteic£tlll&a CîXiïKmy, 195Ii pp. 2Q9-211.
Jaffa. Soroard, »3w World of choplstry. îîew York* OUvar SarOoti; Coapany, 19W. pp. ?l-72, 223-221».
BalloGg# Ckarloa E*, Tba r>olls supaort üs» Hew forks xha îiacaillDn coapeny, ïyWV pp. /f
Hennar, Goorgo T., CmaormtAon gf gotloml HowYork: John Wiloy oxiû ücais* Incorporatod, 1942. pp.
90-100.
Ronnar, Goorga ?. and Mllliao il. Ilortloy, Conùoi'%"atlon and CltlninnhtP. Boston: O. C* ïîaatü anu C&apaiüy, lyw.
pp .
Caondorson, Mont II. • Wostorn tond and Water Osa. îîoman, CkXehcaaa* Tbo university ol OldaUona Pro as, 19^*
Van Eisa and Lootals Kaveaoyar, congorvotlon pf Cur ilatural Jigsources, liew York: ïte Macaillnn Coaixuiy, 193v.
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IV# Cher:! y t r y  ft rid '̂e.Tent
XI F ie a
1 .  M in e ra l  c o n t a n t  o f  v a t e r  d e t e n n in e »  amount ^md 
k in d  o f  a v a i l a b l e  fo o d  f o r  f i s h *
2* C o n c e n t r a t i o n  o f  d i s s o l v e d  .^ase# d e t e r m in e s  t h e  
ty p e  o f  « n u a t i c  l i f e *
8# D le '^o lved  oxyi^cn f a v o r s  game f i s h ,
b .  Carbon d io x id e  t e n s i o n  f a v o r s  rough  f i s h *
3 .  W ater  p o l l u t i o n  k i l l s  f i s h ,
a .  O x id a t io n  o f  o r g a n ic  p o l l u t i o n  lo w e rs  oxygen 
c o n t e n t  and i n c r e a s e s  c a rb o n  d i o x i d e  t e n s io n *
b .  O i le d  w a te r  d e s t r o y s  some f i s h  eg :s*
e .  Some I n d u s t r i a l  p o l l u t i o n  i s  t o x i c  t o  f i s h .  
d$ R is e  i n  t e m p e r a tu r e  o f  w a te r  i n  some c a s e s  
e a u s o s  game f i s h  t o  m ig ra te *
- 4 .  S i l t i n g  from  la n d  e r o s i o n  k i l l s  f i s h *
a .  Suspended  muo p a r t i c l e s  ; nd c o l l o i d a l  mud k i l l  
f i s h  spawn by c l o g  in g  g i l l s ,  
b# D e c re a s e  o f  l i g h t  due t o  mud i n  w a te r  r e d u c e s  
a v a i l a b l e  food  f o r  f i s h .
5* DDT and o t h e r  p o is o n o u s  s p r a y s  p o is o n  f i s h *
B# C o n s e r v a t io n  o f  B i rd s
l e  W ate r  b i r d s  depend  upon a  c l e a n  s o u r c e  o f  w a te r  
r i c h  i n  m in e ra ls *
a .  O i ly  w a te r  k i l l s  w a te r  b i r d s  by d e s t r o y i n g  
w a te r p r o o f in g  o f  f e a t h e r s *  ^
b .  food  s u p p ly  o f  w a te r  b i r d s  k i l l e d  by p o l l u t i o n  
and  s i l t i n g *
2 .  B ird  p o p u l a t i o n  b a la n c e  d ep e n d s  upon w ise  u se  o f  
la n d *
8 .  S o i l  e r o s i o n  r e s u l t s  i n  m in e r a l  d o f l c i c n c l e s *
b .  I n s e c t  p o p u la t io n  f a v o r e d  by I c e s  o f  b i rd s *
C. C o n s e r v a t io n  o f  marrmale
1 .  G ra z in g  a n im a ls  a d v e r s e l y  a f f e c t e d  by s o i l  d e p l e t i o n
A .  P l a n t  l i f e  on e ro d e d  la n d  i s  n o t  n u t r i t i o n a l l y
s u f f i c i e n t .
b* P a r a l y s i s  so ire tim es  Induced  by d e f i c i e n c y  o f  
t r a c e  m in e ra ls *
2 .  P o l l u t i o n  o f  w a te r  r u p r l y  may d r i v e  o u t  a n im a l s .
3# D ee r  and o t h e r  lan d  a n im a l s  r e q u i r e  s a l t .
4« F o r e s t  f i r e s  d r i v e  o u t  a l l  w i l d l i f e .
a* C hem ical b a la n c e  o f  n a t u r e  i s  u p se t*
b .  I n c r e a s e d  o x i d a t i o n  o f  o r g a n ic  m a t t e r  d e s t r o y s  
food*
5# Lack o f  f o r e s t  c o v e r  f o r c e s  w i l d l i f e  i n t o  new 
a r e a s .
R efe re n ce a  f o r  ^^Chemlatry and W i l d l i f e  î^ n e g e in e n t”
B utlo r»  O v id , e d i t o r  and  c o m p i l e r » A ir e r lc m  C o n s e r v a t io n  i n  
P i c t u r e  and In  S t o r y .  W aofiingtonV • : Tho
'American f o r e s t r y  A s s o c i a t i o n , '  1935# pp# d2»93#
O d b r ie l s o n ,  I r a  N . , w i l d l i f e  Kanag.cïnent.  Nm# Y ork: The
i la c m i l la n  Company', " 1951 .
G u s ta f s o n ,  A. P . ,  G. H. G u is e ,  e t .  a l . ,  C o n g e r v i t io n  i n  t h e
U n ite d  S t a t e s . I t h a c a ,  î4ow Y o rk : Comstocic I^uSTlshing
(iosipany," I n c o r p o r a t e d ,  1945 . p p .  2 9 1 -3 7 5 .
R e n n e r ,  G eorge T . , C o n s e r v a t io n  o f  N a t i o n a l  R e s o u r c e s .  New 
Y ork: Jo h n  W iiey  and o b n s ,  I n c o j p o r a t o d , 1942 . p p .
12Ô-135.
R e n n e r ,  G eorge T . a n d  W il l ia m  H. H a r t l e y ,  C o n s e r v a t io n  and 
C i t i s o n s h i p .  B o s to n :  D. G. H ea th  and Company. 1940
P P 7 Ü 5 ^ .
Van HlîiO and I.oor.ls H avem eyer, C on"orv /itlon . o f  Our, N a tu r : i l  
R o H ou r r* fî , N ew Y o r  k : T Vie m i l l i n ’ CoTn cuary. io 3  i J '
p p : n # - 3 5 ; .
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V# Cher Ip  t r y  ■. nd M iner.?! C o n s e rv a t io n  
XT Conserva Li on o f  i 'uola
1 .  U n ite d  S t a t e s  h a s  ab u n d a n t  f u e l  r e s o u r c e c  i n  th e  
form  o f  p e t r o l c u a  and c o a l .
2 .  C os! and p e t ro le u m  r e s o u r c e s  c o u ld  be e t r e t c  .ed 
o v e r  c much lo n g e r  p e r io d  o f  t i n e .
a .  G e n e ra l  u so  o f  c o a l  end g a s o l i n e  I s  be tw een  
5 p e r c e n t  and 10 p e r c e n t  e f f i c i e n t .
b .  I n c r e a s i n g  e f f i c i e n c y  o f  m ach ines  would ex ­
te n d  o i l  and corfl r e e o r v e s .
c .  M ethods o f  u t i l i z i n g  l o w - r a d e  c o a l  su ch  a s  
l i g n i t e  would e u p p l c ; e n t  f u e l  s u p p ly .
d .  F u e l  ca n  be p roduced  from  o i l  s iuv le .
e .  N a tu r a l  g a s  now b u rn ed  a s  w a s te  s h o u ld  be 
u t i l i s e d .  I f  f e a r i b l e .
3# M in ing  o f  c o a l  and p e t ro le u m  c o u ld  be mad® more 
e f f i c i e n t .
a .  Some m ethods o f  c o a l  m in in g  a r e  w a s t e f u l  and 
damage and d e f a c e  t h e  l a n d .
b .  O i l  m ust be pumped u n d e r  s t r i c t  r e g u l a t i o n  t o  
i n s u r e  maximum r e c o v e r y .
4# Atomic en e rg y  w i l l  bava e g r e a t  e f f e c t  on o u r  
f u e l  s u p p ly •
8 .  Atomic e n e rg y  can  be u s e d  t o  g e n e r a t e  s team  
f o r  i n d u s t r i a l  p u r p o s e s ,
b .  C e n t r a l  c i t y  h e a t i n g  l a  a p o s s i b i l i t y  by u s e  
o f  s to m ic  e n e rg y ,  
o .  Many power r e q u i r e m e n t s  w i l l  s t i l l  b e  d e p e n d e n t  
upon o t h e r  f u e l s .
5 .  The b y - p r o d u c t s  o f  c o a l  and p e t ro le u m  r e f i n i n g  w i l l  
r e c e i v e  i n c r e a s i n g  a t t e n t i o n  and d e v e lo p m e n t .
B. C o n s e r v a t io n  o f  l n o r # n i c  m in e rs ; la
1 ,  Abundirjce o f  in o r g a n ic  m i n e r a l s  in  t h e  U n ite d  
S t a t e s  i s  much l e s s  th a n  t h a t  o f  p e t ro le u m  and c o a l .
8 .  Ü. S . h e s  onou-;h c o p p e r ,  i r o n  o r e ,  p h o s p h a te s ,
and s u l f u r .
b .  M a g n e s i t e ,  p o t a s h ,  v an ad iu m , and z i n c  a r e  l e s s  
abund& nt.
c .  U. f . i s  f> a rtly  d e p e n o c n t  on o u t s i d e  s o u r c e s  f o r  
a n t im o n y , b a u x i t e ,  ch rom e, g r a p h i t e ,  m e rc u ry ,  
and  t u n g s t e n .
d .  V»e a r c  c o m p le te ly  d e p e n d e n t  on o u t s i d e  s o u r c e s  
f o r  a s b e s t o s ,  i n d u s t r i a l  c iaL fonds , m an g an ese , 
m ic a , n i c k e l ,  n a t u r a l  n i t r a t e s ,  p la t in u m ,  q u a r t z ,  
and t i n .
2 .  A m e r i c a e c o n o m i c  f u t u r e  l i e s  i n  a s s u r i n g  h e r s e l f  
o f  a c o n t in u e d  s u p p ly  o f  m i n e r a l s .
a .  S t r a t e g i c  and c r i t i c a l  m i n e r a l s  may be s t o c k ­
p i l e d ,
b .  F r i t jn a ly  s o u r c e s  o f  s u p p ly  m ust be  o b ta in e d *
0 .  Low -grade o r e s  i n s i d e  t h e  c o u n t ry  may be worked 
by new c h e a i c a l  p r o c e s s e s .
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d .  S y n t h e t i c s  may r e l i e v e  t h e  p reesu r®  f o r  aoiûô 
c o n s t r u c t i o n  m a t e r i a l s #
3# S y n t h e t i c s  p r o v id e  o n ly  p o r t  o f  t h e  an sw er  t o  
th e  , short: ': re  o f  o t r u c t u r o l  m a te r io la #  
a# Moot s y n t h e t i c s  a r c  o'r̂ % n io  in  o r i  gin#
b .  The s u p p ly  o f  o rg ; :n lc  su b n ta n c o s  i s  l i m i t e d  
t o  w hat can  bo grov.n on th e  l a n d .
4 # Mining, and  r c f i n i n : t  o p e r a t i o n s  p r e s e n t  a c o n s e r ­
v a t i o n  problem #
a# G ashes i n  th o  e a r t h  and s l a g  and r u fu s o  p i l e s  
d e f a c e  tn e  land#  
b# Acid s u b s o i l a  b ro u g h t  to  th o  s u r f a c e  o f t e n  
make th e  l a n d  u n s u i t a b l e  f o r  form ing# 
c# S trcarna  a r e  r e n d e re d  t o x i c  and u n f i t  f o r  
a q u a t i c  l i f e #  
d# A i r  p o l l u t i o n  a ro u n d  s m e l t e r s  c a u s e s  d e a th  
o f  v e g e t a t i o n .
R e fe re n c e s  f o r  ’♦C hem istry  and  M in e ra l  C o n s e r v a t io n ”
F itzh u g h ^  Edward F # , J r .  # T re a a u re a  In  th o  R a r th . C a ld w e l l ,  
Id a h o :  The C ax ton  i ^ r i n t e r s , Limi t « d 7  1$37•
G u s ta fso n ,  A. F . , C# H. G u is e ,  e t#  c l # ,  C o n s e rv a t io n  in  th e
U n ite d  S t a t e s # I t h a c a ,  New Y ork : ComstocK ; u b T ish ln g
Company, i n c o r p o r a t e d ,  194$ . p p .  379- 458 .
H o tc h k is s ,  V / l l l lv a  0 # ,  M in e ra ls  o f  ^ l£ h t#  L a n c a s te r ,  
P e n n s y lv a n i s : Tho J a c q u e s  C a t t e l l  P r e s s ,  1945#
J a f f e ,  B em arxi, New V*orl<i o f  C h e m is t ry # New York: S i l v e r
B u r d e t t  Company, 1947# p .  364 .
R enner, George T . ,  C o n s e rv a t io n  o f  N a t io n a l  R e sc u rc e y .
Kew Y ork: John  W iley and S o n s ,  I n c o r p o r a t e d ,  1942.
p p . 101- 111 .
Renner, G^:orge T . and  W ill ia m  H. H a r t l e y ,  C o n s e rv a t io n  and 
C i t i z e n s h i p # B o s to n :  D. C. H eath  and Com cany . T ^ O .
r p .  i i ? - i 4 5 .
T a r r ,  V. A . , I n t r o d u c t o r y  Economi c Geolo r r . Hew York:
M cO raw -iiill Book Company, I n c o r p o r a t e d ,  1938. pp , 14#* 
60.
Van E lse  end Loomis H avem eyer, C o n s e rv a t io n  o f  Ojir N a tu ra l  
R esources#  Î4ew Y ork: Tke Mdcmill';7n CororanvT TTT7.
pp.- Ï 7'-T T 2 # ^ '
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Ce b r i o  I c o n ,  I r a  U . ,  W H a i l f o  j'onp.f:or.Tcnt:.  îlaw ï o r k i  Tho 
î i a c n i l l a n  Coajjnny, 1 9 1 ^ . 5 W p ÿ ,
C u o ta fa o n ,  A. F . ,  C . H. G u ls o ,  et, a l . ,  C c n 3 o r . : n t 'Qn I n  tho.
U n i te d  v’tatQS. I t h a c a ,  Àicw ïo r i:»  C o asco ch  PuDiisiilaE 
Ü o u ^ c r T l H c ô r p o r o t o d / l ÿ v ? .  W77  PP.
2Iotch!sl3S| W ll l in i i  0#$ T fln o ro ln  o f  L a n c a s te r #Pennsylvania* TW Jaoquos cattell PposS| 19̂ 5# 206 pp#
KôlXoect Charlos 3#$ Ug. îîôw ITorktl’to îûicnlllan conpony, 19W# 370 pp#
Hennori George T#̂  c on nervation of Reootircog# newYork* John WÏîoymîdsonOÿ Inoorix>ratoü̂  19%# 223 pp#
Ronimr» George T# and William H# lîartloy* Consorvatlon. and§itloonehlp# Boston* D# C. î^atn and coniasny, 19%*pp.
I I .  AÜDIO-ViœïAI. ÎÎATSniAI.
16 QD, filma available on loan for educational puriaces ÎTcn tho Division of Information and education* Forest Service, roderai BuHdinc, Hiosoulo, Montana*
'♦Adventures of Junior Balndrop" color, sound, 7 ninutos*
"Yours Is the Land" color, sound, 20 minutes#
Files available on loan from !1 InnoapollS"4ioli%%o Company, Advertising Department, Minneapolis 1, Mlnnooota?
"The Good Earth for a Bettor Lifo" — color, sound, Wf minutes#
"The Soil Is Good" ~  color, sound, % minutes#
Films available on loan from t!io îîatiozml Fortlllrer Association, 616 Invoatnont Building, Washington 5, D# C#
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"%)@ep@r A c re s ” ~  c o l o r  * sound  ̂  i l  m in u t e s .
«Tbo I . l f e  o f  t h e  S o i l«  c o l o r  ̂s o u n d ,  N o r th e r n  a n d  S o u th e rn
, e d i t i o n s ,  33 m in u t e s .
"W h at 's  I n  t h e  Bog" • •  c o l o r ,  s o u n d ,  18 m in u t e s .
"Hunger S ig n s ” "  c o l o r ,  s o u n d ,  15  m in u te s .
I I I .  MAGAZINES AND PERIODICALS
C o n s e r v a t io n  News.  N a t i o n a l  W i l d l i f e  F e d e r a t i o n ,  W a sh in g to n ,
D. C .
The Land an d  Land News,  N a t i o n a l  H e a d q u a r t e r s ,  1368 N o r th  
Hlisti S t r e e t ,  Columbus 1 ,  O h io .
IV . FREE MATERIALS (BULLETINS AND PAMPHLETS)
A. Soils
G ra s s e s  an d  Lonunes f o r  S o i l  C o n s e r v a t io n  i n  th e  P a c i f i c
N o r th w e s t . M lsco l l a n o  ou g i i i b l  l e n t  io n  No. 6 7 8 .  UnTted 
S ta  t e  s De p a r  tmeivt o f  Agr i c u l t u r e .
W ll<^life G a in s  Throupih S o i l  C o n s e r v a t i o n . D r. H igh  H. B e n n e t t ,  
s o i l  C o n s e r v a t io n  S e r v i c e ,  U. S . D ep a rtm en t o f  
A g r i c u l t u r e .
From th e  D ust o f  t h e  B a r t h .  A g r i c u l t u r e  I n f o r m a t io n  B u l l e t i n  
N o . " S o i l  C o n s e r v a t io n  S e r v i c e ,  U. S . D ep a rtm en t o f  
A g r i c u l t u r e .
f ia  G r a s s , Reg M an n in g , PA -103, F o r e s t  S e r v i c e ,  Ü . S .
Dejpartmont o f  A g r i c u l t u r e .
Our Remaining: Land,  %. No. 22# S o i l  C o n s e r v a t io n  
S e r v i c e ,  U. S . D e p a rtm e n t o f  A g r i c u l t u r e .
Our Land an d  I t s  C n ro .  A n ^ r lc a n  P l a n t  Food C o u n c i l ,  I n c o r p o r a t e d ,  
910  S e v e n te e n th  S t r e e t ,  N. W.,  W ash ing ton  6 ,  D. C.
M ontana S o i l  C o n s e r v a t io n  D i s t r i c t s .  M ontan S t a t e  S o i l
C o n s e r v a t io n  C o m m ittee ,  Dozeman, M ontana.
> ^
C onquost o f  t h e  Land T hrough  Seven Thousand Y e a r s .  S . C* 5 .
MP-32, S o i l  C o n s o r v a t lo n  S o r v i c o ,  U. S . Do partn:5^nt""of 
A g r i c u l t u r e  •
The T re e  and  th e  S o i l ,  F o r e s t  S e r v ic e  an d  S o i l  C o n s e r v a t io n  
s e r v i c e ,  u .  S .  D e p a r tm en t o f  A g r i c u l t u r e .
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Youth C m  H elp  Con s e rv o  Th Ho o u r c e s  ; S o l i . V 'a te r , H'ooci^
I a n '4. H j Ï : i 1 l i ' e . G ra s 3 . ^ r r  lcv;ït>:ro  In : or:' a t  Ion F:n ■ I In  
1.0 . ^ 2 . u o i l  C o n s e rv a t io n  ;>€rvicO | ü .  i .  J o p a r t r  c f .t  oÉ 
XJ^iculturo#
An O u t l in e  f o r  Teaching? C o n f ie rv a tio n  In  H5.rh  S c h o o l s .
5 o I l  p o n a a r v a t io n  j c r v i c e ,  e d u c a t io n  S c e t i s a ,  U. 3 .  
D ep a rtm en t o f  A g r i c u l t u r e .
S o i l  C o n s e r v a t io n  A c t i v i t i e s  f o r  S c h o o l s . Ü. 3 .  D epartm ent o f  
~ A g r i c u i t u r s ,  i o l l  C o n s e r v a t io n  s e r v i c e ,  R eg ion  5t 
L in c o ln  1 ,  «Nebraska»
The E le v e n th  C o o ra n d n n n t . W a l te r  0 .  L ow derR ilk , S o i l  C o n s o r-  
v a t  io n  S e r v i  CO * D. 3 .  D opurtraont o f  A g r i c u l t u r e .
The Road t o  R e s t o r a t i o n . K e lv in  0 .  S t e e n ,  S o i l  C o n s e r v a t io n  
3 e r v  i CO, l i ' D e p a r t  ne a t  o f  A g r i c u l t u r e ,  N o r th e rn  
G re a t  P l a i n s  R e g io n ,  L in c o l n ,  H eb rao k a .
Teamwork t o  Save S o i l  and I n c r e a s e  P r o d i c t I c n . M is c e l la n e o u s
p u T T ica tion  Ho." 4 6 6 . S o i l  C o n s e r v a t io n  SerV lcV , L. S .  
D epartm en t o ? ^ A g r ic u l tu re *
Our A m erican  L and . The S t o r y  o f  I t s  Abuno and I t 5 C o n n e r v a t io n . 
"""" " nee  11 a n 0 0 X23 ru? I I  c a t  ion  i:o." S e l l  C o n s e rv â t  on
S e r v ic e ' ,  l l . ' s .  Departii^ent o f  A g r i c u l t u r e .
B ooks. Book1c t 3 . B u l l e t i n s  on S o i l  and W ater  C o n s e r v a t i o n .
" A r - r l c 'u iT t j r ~ ln io rL â t : on r u T l o t I n  o . 6 3 . S o i l  ù o n s o r -  
v a t i o n  S e r v i c e ,  Ü. S .  ü o p a r t ia e n t  o f  A g r i c u l t u r e .
R eso u rce  A m e n d e s  f o r  E d u c a t lo n  In  S o i l  and W a te r  C o n s e r •
v a t i o n ,  C o n s e r v a t io n  to rk G n o p ,  U n iv e r o i ty  o f  M ontana, 
M is s o u la .
B. W ater
W ate r  and Our F o re n t  s . Agrl c u l t  r e  In fo r? ^ a t l  on B u l l e t !  n
f o r e s t  S e r v i  CO, L. S .  bo pa i‘ t. n  en t  o f  Agriculture.
Know Your V ja te rsh cd o . L e a f l e t  Ro. 2z1?. F o r e s t  S e r v i c e ,
~ U 7  S .  ï iep ar tm erit  o i  a g r i c u l t v i r e .
B ooks. B o o k l e t s . B u l l e t  i n s  on S o i l  and W ate r  C o n s e r v a t io n .
/ A rrïcû  ft%:rc In i oiy aiti on iaj I l e t  i n  . 63  ̂ S o i l  Conser**
v a t  Ion  S e r v i c e , Ü ."s"^' S o p a i 'n  ier.t o f  A g r i c u l t u r e .
W ater  Prodr.cinm  a  C ro p . S o i l  C o n s e r v a t io n  S e r v i c e ,  U. 3 .
D e p a r tn  f : t  o i  . a g r i c u l t u r e .  R eg ion  5 , L in c o l n ,  N e b ra sk a .
C. Forçat
t h e  Sm all F o r e s t , Farm ers^  ' b u l l e t i n  îio , 1 9 8 9 .
^ u .  Ô# lyopartm ent oX ag r i c u  11 u r o •
y ik Inf: F a p e r  f r o n  T r e e g . F o r e a t  S e r v i c e ,  U. S .  D ep a rtm en t 
o T a E r i  c u l t u r e .
Vhy th e  Leavep Ch^nr, ’ T h e i r  C o l o r . K -26. F o r e s t  S e r v i c e ,
UV S . d e p a r tm e n t  o f  A g r i c u l t u r e .
liow Our F o rc n to  S e rv e  U s, 0-2&# F o r e s t  S e r v i c e ,  U. 3 .
D epartm en t o f A g r i c u l t u r e .
Wood. The M a to r l a l  o f  ^  Thousand U s e s . F o re a t  S e r v i c e ,  U. S . 
D ep artm en t o T * A g r ic u l tu r e .
Enemies o f  t h e  F o r e s t s . 0"#25. F o r e s t  S e r v i c e ,  Ü. 3 .  Depart#* 
ment”"oT A g r i c u l t u r e .
F o r e s t s  and W i l d l i f e . 0 ^ 2 7 .  F o r e a t  S e r v i c e ,  U. S .  D epartm en t 
oŸ  ̂Agr i c u l t  u r  o
E d i l l e  F r u i t s  o f  F o r e a t  T r e ^ a . K -6 , F o r e s t  S e r v i c e ,  D. S .
D ep a rtm en t "ox A g r i c u l tu r e .* "
Sufffüesttona f o r  I n t e l a t i n g :  F o r e s t r y  i n  t h e  Modern C u r r ic u lu jn . 
S*oro3t ^ e t y l c ©, Ü S .  D epartm en t o f  A g r i c u l t u r e .  *
W ater  and Cur F o r e s t s . A r x i c u l t u r e  I n f o r m a t io n  B u l l e t i n  h o . 7 1 . 
T o r e s t  S e r v i c e ,  U. a .  D epartm ent o f  A g r i c u l t u r e .
Q u e s t io n s  and  Answers a b c u t  Gr.iglng: on N a t i o n a l  F o r e s t s .
A I  3 Mo. AO F o r e s t  S e r v i c e , T .  i*  D ep a rtm en t o f  
Agriculture.
What Are Ke A lrln .^  A t? . AI3 No. 1 0 . F o r e s t  S e r v i c e ,  Ü. S .  
D epartm en t o f  A g r i c u l t u r e .
M a t e r i a l s  t o  Hein Teach F o r e s t  C o n s e r v â t1 o n . K-2 8 ,  F o r e s t  
D e rv x c e ,  U . S . " T ïe p a r tment o f  A g r i c u l t u r e .
What Wo P e t  From T r e e s . F o r e s t  S e r v i c e ,  U. S .  D epartm en t o f  
A g r i c u l t u r e .
F o r e s t s  f o r  t h e  F u t u r e . 0 - 2 6 ,  F o r e s t  l e r v l c e ,  U. 3 .  D e p a r t ­
ment o f  A g r i c u l t u r e .
The T re e  a r d  th o  S o i l . F o r e s t  S e r v i c e ,  U. 3 .  D ep artm en t o f  
r t g r i c u l t !  r e .
You a r d  F o r e s t  F i r e s . PA-64. F o r e s t  S o r v i c o ,  Ü. S .  D ep a rt  r e n t  
o f  n g r i c u i t v . r ©.
"'39—
r i r e n t  F1 ro-Th 'jn d c r i t  o rr: : Knockout Coiiblnati or f  o r  V'atcr::>hcrl3
^  C* A lla n  i r  1 our j c h # i-.e:r: ■.rcn L o tT  ï:o» Ï J 2 . î.o rLxcrn
Kocky i;our*ta ln  FornsL and :J;tporir.c ïit J t u t i o n ,
K l33 0 U la , . iO ntana*
Complete l i s t  o f  p u b l i c a t i o n s  a v a l  l a b  l o  uixy bo o b ta in e d  from  
U. S .  F o r e s t  i l e r v i c c ,  D iv i s i o n  o f  I n f o r r a a t lo n  and edu­
c a t i o n ,  M is s o u la ,  Montana#
D .  V /l ld l i f o
W i ld l i f e  G ains  Through S o i l  C o n s e r v a t io n , Hu$;h H. B e n n e t t ,  
t # '  3*'"li#' A#" S o i l  C o n s e rv a t io n  c ^ e rv lce ,  W a sh in g to n ,
D# C#
F o r e s t s  a r d  V T i ld l l f e . K'o, 0 - 2 7 ,  F o r e s t  S e r v i c e ,  U. S# D e p a r t -  
mcnt o f  ik s r ic u l tu r® T
Tho R e la t io n  o f  Pheasan ts  to  .^^T lcu l tr ro  in  Montana # Mont an 
t l o  r  and üaiiiô’ C orna is io n ,  W i l d l i ï e  R e s to r a t io n  Divis
m a
Sion#
Tho Road t o  R e s t o r a t i o n . M elv in  0# S t e e n ,  U# 3# Departmei?t 
o f  n g r i c u l t u r e ,  S o i l  C o n s e r v a t io n  S e r v i c e ,  N o r th e rn  
G re a t  P l a i n s  R e g io n , L in c o ln ,  N ebraska#
W ater P ro d u c in g  a  C ro p , U. S# D ep a rtm en t o f  A g r i c u l t u r e ,
S o i l  C o n s e rv â t  ).on S e r v i c e ,  N o r th e r n  G re a t  P l a i n s  u e g ib n ,  
L i n c o l n ,  N ebraska#
